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(57) mm\ 




(2) 1^82 0 0 3-5 0 8 9 4 8 

mmm(Dmm'] 

^^mm (1) jcia^$n§^>^<ht i"3(Dmihii|g^ (4. s) tfj^^ 
Hijia±^tjg#§ (1) it. f^m^'p^^^\^>{t^mm(Dm(DmriM mzat^ 

^nrfeo. ^^o. f^^>L^M« (fo) xmmmmi^mmmitm,BmwMy 
^)\y^mmic^\^^x. mmMnmmc^^^timBm±^mm (4) it. mib 
±i±*gt§ (1) (Dmsm^'t^^yh±(DmcMLx^(Dm±mm^ (fs) 

(D^rmmtcDTzi^icmmmmy )V^comm^^mmmxinm Mia^ss 

umm. 2 ] ncm'p^j: <ti,i 'D(Dmitnm^itu\^^icnmicmm-^n^ 
1 n(Dm±nm^ic^-Dxm^-^ri^c t^w^tt^tmm i tciaigcDi^jii^ 

^^^-^ri^ct^nmttummnctmo^Mmmwmy^ji^mmo 

[If 6 ] mm^nmmitmnmmy ^ )i^(Dmm^^mm.^xcom^ 
mmim^j^icm'^t^m-$^^tm^'^^^?^yhic^'Dxmm'^nx\^-^^ 

MiB 2 'Dm±nm^<D-i^-mitmmm$mmy ^ )\^^m\ti^mmi 



(3) IfS 2003-508948 

x\^^L.tt. ^mWitt^. ^-Do^m^nmi (® tA-cxDim^uM^t^ 
^tuMim 1 \mm(D^my^)\^^o 

WLxmmt^i:.')\c. MHai±tjg#§{c^s^^n§cih^. ^#i5[^-r§. 2m+ 
ucmm(D^my^)i^o 

1) i^(om~$mrm^t^^)^yhic^-Dxmm-^n^ctt. mmmm-t^^ 
^ V h icm-Dxm^^jbmmmm^mm<D 1 / 2 (Dmmms.\.^i>cmmt^m ^ 

^(cis^^nri^^chh. 2m+if@ (m«gMm) omwii 

M ^2mf®(DfE3l^fn;i5i:;^;t1-SW5fc:^nc|2iccD=^^7^;I/^o 



(4) 0 0 3-5 0 8 9 4 8 

itmm 1 0] mm^^mmt Lxm< y^^i^mmmmmm^^^?^ y 

^fd7^;l/^il^-tiifl^3|i2>^^e scDV^Tn;^^ 1 ^lc|Bi^co^#isic7^;l/^5()^effM 

^n§m5f<3i 1 jcHa«gco^^7^;i/^o 

[li^^i 1] (2) nn^^(j:>mxm\U^AMm.'<:m 

JtC)^/jN}^)^"tij|BPti^Dji}:SmT il «tc$5i^T^ C ^ J; a til. MIB^^7 ^ 

(Dnm^ (011b) ^Bf^t^ctt. mmy^^v^xtjit rij (Dmmm'A 
(D-r^tmn.mcm^~^nx^K}. f^^-o. mmy^f^iy^mimm rij (Dmm 

my^)i^o 

Itmm 1 3] tmm l l ttcli l 2 Jc|Si^tD^^Mji«3ii:W^]l 1 



(5) #82003-508948 

mm^ 1 1 3(D\^^tm^ i mi^tmcowmy^^iy^o 

e 1 3(Dh^tnt>' 1 3ltclHic©^^7'i';l/^o 



(6) IfSZ 0 0 3-5 0 8 9 4 8 

[0 0 0 1] 

(blocking resonator) tt^ibm^Mmm.^my ^ ^l^mWimL. ^(D±nm 
^(i. cf^irgP^ (interruption) 1-^t>-^^Mil©J^O^ng (discontinuity 

'bmi^wnc:if5\.^xmmmrj:m^mm^^t^o mc. ^mnit. mo. sghz 

[0 0 0 2] 

iH(Dy^jv^(D^orj:m^(Dy^;i^ti^mmmiRmm. -r:^^-^. ^wj:=fmn 

^(DmM^^L. S/c7^;l/^/^y^(fiiter banl<) tf^m^^^f-^ ^-^V y^^mm 
^(Omm^Ts^^hJli^'T^ (off-band spectrai share) ^WM^^TMcmn 

^n. ^rcmti'^;vf-ru^^(Dm(Dy^fi^;vy'^ti\ m^^mm^^mr 

yf-t (shared antenna) Jc^i6§/ii6tcMffl^n^o 
[0 0 0 3] 

m-v^^icmmimmt^^my'^fi^^mfmmv^^o ^mnmy^ji^ ( 

passive electromagnetic filter) tD^tgJi^W43<J;tf^^x#.;l/4^'-c7)^^tc 

g-c)v^Ti/>^o v'^:^^v-hm^mmf)^^f^^y^^i^'V{i. mn^^x^m^ 
t)-^. ::iy'fy^t^y^'^^(DfpicRh^zmicmm'^n^o cn?,c»-rvx 

^U-h«3i^^(7)^{Rr^6^xt-^^#^^S (guided wavelength) (DlOj^cDl 



(7) #82 0 0 3-5 0 8 9 4 8 

^^tit^Mc/h-$<mfnim^t. -^TJiC©Mg^©^m^^Q (unio 

aded Q) mi&(Dm^Hc'onxMm\cirft^(D'r:\ m^tnrc^mm^^^^ 

V-^^XS^y^^^^(DiXt>Olc. Msm^j::r.yi/:^^t^y^JV^ (steep-edged 
filter) (DrzibK^mtn^Ctti^^1^L\^\ 
[0 0 0 4] 

M^>^-a:*^o^r^S<]^m^WOjifT (spatial field progression) ^mtt-^^ 

W^Wi^ (dielectric resonator) X\t. TO^J^A(field inclusion) iS^^h 
LTifmMI4i:jSlH^M^©r^^0WM(interface) {cJ;^T^i:. Z-CD^Mi^^ 

[0 0 0 5] 

t^x(Dnmm^W(DrMzm'^m^j:imit. j: ^ {gi^ g h z ^HTiiMPi^ 
nrv^^o i^m^m5o%m'pt^^mm\ nmm^m^'e-y^K^-Dx^.m 
icmt^ct (rs^:- Fttjgfg) ic^-Dxmm^n^o ^\^^mmQf3^±^ 

Hii^mnmm^mmr^c tiz^-DxmM-^n^o uy?^^ Yr^mQnmmK\k 
^i^xm\(Dwmnif^m\ mn\i^mm(DTc^m\^^mnm^Mt^m^x{^ 

m9^(DmmwMn(of^^<Dmm^i:^'DX^\:.x\^^^o >m:t^ri^mti^\L^ ( 

M> -^jX^^A^^^y^^ (multipacting) ) nmWM\(Ommz.^mt^ 



(8) 
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O 

[0 0 0 6] 

mic^-DX. mMW^lH-ecomX^y^-iyay ' (insertion loss) 
t/^/jNU^->'- nx (return loss) Iz^-dXs jiii^^iiPIihfl^^O^OJ^ 
fTE^(transfer area) (Dfelc cfcoT. 1io^X}m±vm\H(Om^bMmu (revers 
e attenuation) ic^-DX^Wiiiflfibn^o 
[0 0 0 7] 

^(0^-^. MM^^P^cDMM'^xnj^ (attenuation zero) (^M'^ftij^O (D^N 
If— ^(attenuation peak) (fEjM-tfn,>;5 (transmission zero) ) 0|j(M 

[0 0 0 8] 

^-"7 {{m^u^) tmmnmLX%^±wmx^\:,^z.}imm^t^o 

[0 0 0 9] 

'j^mrmn^u^Wi'^t. hrcis^-DX>)mr^^mm(Dm'mtt)\ wmu ( 

transfer width) (DM^^Wm^Mt^ltm ( 'iy^J\y^:Lyiy(ommM (rela 
tive steepness of filter edges) J ) i^j^^^U^o 
[0 0 10] 

Mj^.fDmj^mmicnLxmibxm^x&^o M=oo^xif>'x77^;i/^ ( 

Ciiebyshev filter) Wt>DfcM>0(D^ffiR7^;l'^ (quasi-elliptical fil 



(9) #^2 0 0 3-5 0 8 9 4 8 

ter) timm-^n^m^ici<t. ^^^nTv^^iiii^^tcav^T, i£:^gi:^n§ 

^T+5>T^§o M<N- 1 (7)p||P37^;l/^Oft^DtCM=N- 1 O r^tlP3 
[0 0 1 1] 

ounding effect) {cJ:oTMPI^n. jiii^^Jcfcnt^itjt-r yif-i/a y • n 
[0 0 12] 

ercoupling) J ^^At-§ il ii^Sr^tfo \ft^(Dmmm^tt^mm(DtsM-Yt^ 
o<DMimJgi§*'«^(07^';V^ • jj^-h(filter port) i:?5^^nTV>§o I^M 

%^^tXh^r^h\I. z.(DZ.t\t. mmmm^mm (canonical couplings 

tructure) j tmtn^m^ii^^^rz^u ^iixs. mmwix^^m-^its 

N - 2 M(D^>5:§:t-/^:^ >y ^/^'^^fflf ^Bftc N - 2 MO g fiJcEMRjtg 
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^uj^(om^i^it. 'prj:<,tt (N-2) /zmcot-^^ti^yyvy^^ti^'Z^mt 

[0 0 13] 

'lf^^o:)miXit. ^m:^mx mthmm^ (extracted-pole-structure) J t 

mtnmj^fi\ M\^^immLx\^^rj:\,^±tmm(Dm(Dt-^'^ti^y^v yfftMt 
m^m^^\^^xB:^'^u!^r^L (m=o) tc, ^my )\^^(oxti^^xs/'^fc 

(im;^4<-htc^-r§l&MU-F (supply lead) (cl^^^n^o c^Lfcli^O 

1 ^mi Ai 32 054 kwh'ikm^^^. ^mm^mx\>t. ^ 1 1 
nmnm^i:i^ib)^^^mmi:y^)\y9 (band-stop filter) t\ ^^(ommmx 

(M=ommy^)]y^mmmi:y^)\^^t\z.^-Dxm^-^nrzti7.^- 
F) o ^(Dmmmiiy ^ mmm,(DmmmLx\^:^=^wmmM^^. 
^t^TM^^m-^ri^o us 3,747,030 kx\t. m \ / Am^(D^^(Dm^^m 

ts (line resonator) ti\ U=0(Dm^m'^i:i'^^^y ^ }\^^(DXti^rz\i.^ti 
[0 0 14] 



(11) #^2 0 0 3-5 0 8 9 4 8 

mn^mm^mi^mmmy ^ jiy^(D2-o(Dm±mm(DmcimLXh^^o us 

5,291,161 ^fi^^cco^4'fcoy^)V^ffi{l::m'V^'o. ^(Dy ^ jX^^itmmLtc 
i^SS (continuous main line) }i^(D^mm^i^)\^^^^m^^^-Znx\^^^7. 

mm^mM) » (spur line) tt-^m^ ^Ts^^-Um'^^M'^u^ 
^fi^^^yr^o I. C.Hunger*5d;tfJ. R.Rhodes© "Electronically tunable micro 
wave bandstop filters" (M?6<JJC^a-nyynItg;5:"T^^D'>x-"/0^ 
ilH^y ^ Jl^) , IEEE Transactions on Microwave Theory and Techniques, vo 
I.MTT-30, No.9, 1982^9^. pp. 1361-1 367;^)^?). Hm^X/^-HSgfe. 

tl'^Ctio'^'j^mi:$>^o ^^IC, DE 24 42 618 C2A^e,. (^^l^fi 

xit. m^'^nrcnmm(DWLNf({^MLxy^ji^jLyiy(DmMmmm±m& 

[0 0 15] 

LTzt'^-DX. ^mm^i^t. :t-^^;0^y:/U>^^^. rffiffi® (extracted- 

poie) J ^mm'p. mm^mm^^t^^mm^y^ji^mmimm'^rit. m 
B^nmmti'^mj^^ n§^^7 ^ ji^^mmt^rcubm^^^m^st^ ctx 

[0 0 16] 
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(a) C(D^my^J\^^it. N=2m+1 (m = g^i^) (DM (Pole) 

(oim-^u}^t^:^irmmim^t^-cy}^'-^yxn^^y ^ )V^^mi\md 

ance-symmetrical filter member) Ic^-dX, tfcit, N= 2li^M= ZOfEjM 

'^uj^^t^^^ti^^tmmicit'^p>im^t^-cy}£-^yxtmy^fiy^m 

m-h-^ib^^tiTs^-Y (cascade) lifiJctc J; o Tli^ $ nr V ^ ^ o 

(b) n=?,mtu=2(D\im'^u^t^^'r^^y\^-'^^y7sn^sy^)V^^ 

mt. ^mmtmfti^. 2'0(Dmnu\z.^'Dxmn'^^htcu^'^^^^yv 
io^^f^o. c(Dm^-t^'^yh(D^^izii^(om±^mm^^^tnx^o. ^ 
cx(D^nm^±(Dmy]\kcon'p^^ (fieid distribution) t>\ ±nmm(Dnm 

mmmm'^9\-riXh^^mmmxitmR(Dimt^^^ici^^^o ^nm^(Dm 
•^li. nmy^jv^(Df^>L^mm.^xM^mm<D^^{cmLh^^'!)j,mn'$n^o 
'-'y^(Dm±nm^icMLxmM'^nrcm±mmmt. ^^bm^m^ d ^^ht < . 
im(Dm±nmm(Dm±mi^mi>t^jbm^^&^^ot±t\.^(DX\ u-dx. 

^mmr^-h t^^\:^^:^o ^-(D-cy\^-^yxMW^y ^ ^i^mmt'^wm 
y ^ ji^^ tLxmm-^n^m^i^it. ±^mm(D-mty^)V^xtncmn.mc 

Mo ^i^y ^ )i'^ti^mot^M y}^-^^yxtMy ^ jv^^m(D±i x^- F/b^ 

(c) N=2m+l(Dg (mJil J:Dt;^tl/>g«) i:M = N- 1 = 2 mcDfs 



(13) !|fg2 0 0 3-5 0 8 9 4 8 

§0 W^y ^ ^ii^i:^^m'Dti^(D^y\^-'^^yy.M^^y ji'^^M<Dti7.^-h't)^p3 

(d) ^y\i-^y7.%%y ^A^^'^miZ.mXX^ N=2cD.1^-h^M=2tDfE 
a I filter member) ^0;b^©7^';l/^g^O;^7Xy- F;b^?>^^7^ 

ii\^^^mm-^fMz^Wi^^^z.}iim^x^-^o -^yi^-^^yx^mw^y^ 
^i^^mi^t^i^m^t^^f^K). ^(Dm^itwmy ^ ^v^(D^'L^m'mxx(Dm^m 

^^mx^^) ^dimmy^^iy^nmicm-^-^nx^Os ^©mj*. ^(Dm 

mmmmmm~^n^ mmj^xmm.m±x&^) x^ic;%y\iA7s(Dmmy 

[0 0 17] 
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I5( (power transmission factor) (Dm:kiMtiU (Oim^MLs -li. BMM'i^y 
[0 0 18] 
[0 0 19] 

[0 0 2 0] 

01 aim-^j:nmmm.^i^^m.mit^sU ccomvi^ts ccommK 
mmmm(Dx ^ r^^m t e \m^^ mfL^t-^^ ^uxhv^^f'^-cy^L< 

li7.hVyf-^-Cy (strip line) t b< ti±t¥®^m(coplanar line) ©j; 

o^ji^mm^. ^fzit. ^^mit^L<immWm^{(!i\e\ecXr\(: line) tbX 

> t^j:t>t>. ^SI^^^^J^<-^(reflectior-free terminated port) Zlz^^t 
[0 0 2 1] 

mib^i:. mi aicnLxmE-^nfcmT^o^mm^^^. c(Dmxit^ z-o(d 
m^-t^^)^yhmR^u c(D±icmm^rm^mW}f)\ s^a^^misfioi 



(15) #S2 0 0 3-5 0 8 9 4 8 

mnio^rymno^mo/'-V (node) tm.m (antinode) t^^t^^^mc 
(1-pole bandpass) ^mLs cn(±> mil^^f oVm.M2/Pin= 1 (M^-tf 

tsAf;^)^\ m^t. ■mL^hLxm<w^'^^}^yv(omh(Df^(Dm^<D^m^ 

[0 0 2 2] 

(one-pole band-stop filter) ( ry«y^7>r;V^J ) (D 

[0 0 2 3] 

. fs^:^^XSfs2X2'0<DBm'ilU}^:^^rc^^ro 
[0 0 2 4] 

d(Dm±nm^nt(Dm^'^ti^mi eicx^mmm^^t^ct^^tso 
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m\ e\ci^^m^(Dmmmi^^\Q\t. ^^t^2t^lXo:)2>'o<D 
{mm.± (MM^u^) tnm\z. fs^his2X(j:>2'O(0\m'^x2^tK^':>x 
wm^^i^n^o 3-rD(Dmt2'D(Dii.m'iiTnj^t^mMt^rcwc(Dy-{}i^ 
mmxi^t. inm-^u}^(Dmmmmf>m±nmm(D±^mmmmc^-Dx^^^n 
. i^rc^^(DimmMmmmimj^t^^m^(Dm-$ic^-DX^^-^n^o 20 

[0 0 2 5] 

^^m(Om(Oifnm^Mm^t. U=2m(D\i;:^^U^t^=U+ 1 =2m+ 1 

= \(om^^^s^. ^^hnmcxcom.^ ( ^^>hmwmm 

(middle frequency line wavelength) J ) (D^^^X^^i-^^iat. ffiih^^ 
[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

^nmmo:>J^K)mi^^Wj:m^mm(Dj^il&miLm (frequency position) IcX-d 

w\<Dmmmmii\ z-cxDixmcDr^u-^^^ trjit>^^ mz a^t^t^mz c\z^^ 
K> 2'D(omtz'D(Dinm^x:^^t^^t^-cy\^-:^^yx$m^^y^)v^mm^ 

[0 0 2 9] 

msi^. mmN = NqxQtM=N-Q(DB,m'iiuMtmi-r^y>(j\y^t)\ 
Ngm(omtUg=N- 1 (DBm^uj^t^^^ti^^'r^Qm(Dy ^ ;\y^^m(oi^ 

coy ^ jv^wmfi^^mf^-$nx\^^^ G-DCDBm-^uj^^^t^ 9m (qjv--/) 

[0 0 3 0] 

-cy\^-'^y7s$mmy ^ ji^^mit. mi e\c^^m±^mmM^^t^^ 

y\£-'^^yxtmy ^ ji^mm^^^t^ctic^'Dr. ^^mmcLrzf^^-Dxm. 
M-^n. ccom^ic. z-o(Dmnm-y3ti\ m±^mmMm^^tnx^>m 

m±nmm(Dm^mpnti^^mLxrm^^if^nxh^^mn^z ( m^^^^ 



(18) 1^82 00 3-5 0 8 9 4 8 

[0 0 3 1] 

mm) ctmmr^^^o 

[0 0 3 2] 
b) PIlh»f§tD^ff-. 

d) tiM-h^p^(D^i^m^mt^nmi^t:^^-h(DmcDmn^ cb^) com 

[0 0 3 3] 

quare Inner and inner line) ^^b. ^fdt'^L^jii^lfCi^MO 1 . S^ic^bl^ 

m^^t^o m^t^'}iyhicm^^mt^mnmmm^^m ccapacitive 
coupler) (DB^t^o m±nm^zit. m.mmm(Dmi/4(Dm'$:^^Lx^ 

[0 0 3 4] 
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[0 0 3 5] 

[0 0 3 6] 

mmfi^^mf^^ti^y ^ <inm i oii^^^-f cmo wave type) 

^nri^^o iJ^-htc^-r;g,|?j^{i, m^l^inmwmj^. (coaxial junction) 3 
b C § u h 7b^^ nlt^-efe § o 

[0 0 3 7] 

mtz-DCDBm'^xnj^^t^^i:'^'^^ Lrcfs^-Dx^my^fi^^itMirG-DCDm 

^»(dielectric constant) m^m^n (loss angle) tUi^^UM^WLt 

M\^M^m^mmt^(Dic-['j^rj:^m^-iyy'!f5(Dmi)'^(Dmm^mh^rmm 
^n§o i^^Mtifi;^ f oT0 9 b^^:^^nTv^§l^^^^^#9@^«^g^w■r 
t^o C cD±±t|g^(7)^p^6^;^^^^;^ (spatial field distribution) (DfMc 
s 'tnitfoXm±nmm(0^m^ (resonance field) K^^-$nrj:\,\ Lti^L 

s ±^mmm±^m^t(om(om'^ti'^fom(D^mmcnLxn^n. ^(d 
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[0 0 3 8] 

lt^(Dmni:^myjB(6\e\ecXr\c square) ±(Dmmil^(DmmaS:mmt^o <1 

mm 1 0 bim'^r^^nm^±(DWA^^^\^~^^^o A-oo^m^nmm i 

[0 0 3 9] 
[0 0 4 0] 

V ^yy'' • '7-cyi^m^o)^nmriic^i^:^'j^m(DmM^^.\^^mt^^ c 

l^WMitMi^M (structured conductor layer) >&^f§o 01 1 ativ^^n 

xhVyy'y-cynmm3(D'j^^(Dmjt^^^u c(Di^mimmv-¥4. 5 

>?3^Rjt^-e^§o 01 1 b(i. ^^^x27.Y^)-j^''7-(yim\^^\^x^y\^- 
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m-^n^o w,2>(Dr-htmz.. L.(D^^Y7-hit. 2-o(Dmrji^mm.WLx^ 

mtmitm^l^U t^^oTT^^Jf^ltjgtirS^-F^K (dual -mode resonat 

(dual port) cDji^SI5(Jt^^6 ti. 2 0(D{E3iS;^t 2 00{53i-tfD;;^^lcJ;oT 

#m{ttten. zzx{m^^(Dmmmtmm'^(otMc 1 d tfi^^HcT 

[0 0 4 1] 

-^y7smm-7^)\^^^m \ ^t^*ffiD©Witiit§(half-wave resonator) 

. 5 0Q) ;Sr. T^ff^iiJgt§cDiiM;^{-^-r^ia^©mT'cDJ:Dfgl^^yif-^^^ 
^iJ^tfJi}g|f(J^^^fcPtT;^7^7(Cauer) It'li^^^lt-^.^: 9 {C\rri}^i6$ 
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f., f.2 Frequenz 

FREQUENCY 



(57) Abstract: The invention relates to a high-frequency band pass filter assembly, comprising a master resonator and at least one 
^ stop-band resonator which is coupled thereto. The aim of the invention is to construct a filter structure in such a way, that with a 
^ given number of poles, the highest possible number of transmission zero positions occur in the stop bands, whereby in relation to 
^ known resonator configurations, no overcoupling is used between non-adjoining resonators. To this end, die stop-band resonator(s) 
^ is/are coupled to the master resonator in such a way that the stop-band resonator generates both transmission zero posirions and 
1/^ transmission pole positions in tandem with the master resonator. 



^ (57) Zusammenifassung: Die Erfindung betrifft eine Hochfrequenz- Bandpassfilteranordnung mit einem Hauptresonator und min- 
destens einem daran ai^eloppelten Sperr-Resonator. Es ist die Aufgabe der Erfindung, eine FilterstnikUir so zu schaffen, daB bei 

^ gegebener Polzahl eine m&glischst hohe Zahi von Transmissions-NuUstellen in den Speirbereichen entsteht, wobei gegenuber be- 
kannten Resonatorkonfigurationen von keiner Uberkopplung zwischen nicht-benachbarten Resonatoren Gebrauch gemacht wiixJ. 

^ Dazu wird erfindungsgemMss der mindestens eine Sperr-Resonator so an den Hauptresonator angekoppelt, dafi der Sperr-Resona- 

^ tor in einer Doppelfunktion zusammcn mit dem auptresonator sowohl Transmissions-NuUstellen als auch Transmissions-Polstellen 

^ erzeugt. 



